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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Any rejection or objection not reiterated in this Action is withdrawn. 



Priority 

The priority date for siRNA thioaptamers as recited in claims 7 and 10-12 is 
January 15, 2004, the filing date of the instant application, for the reasons set forth in 
the previous office action. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-4, 6, 8, 9, 15-17 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Baracchini etal. (US 5,801,154, of record) in view of Metelev et al. 
(US 5,652,355). 

The claimed invention is directed to isolated thioaptamers 15-25 nucleotides in 
length that mediate gene silencing and comprise one or more ribonucleotide 
monophosphates, which are the equivalent of a phosphorothioate linkage, and further 
comprise deoxynucleotide phosphorothioates at non-adjacent positions. Thioaptamer is 



Application/Control Number: 10/758,488 Page 3 

Art Unit: 1635 

defined in the specification on page 6 as encompassing antisense oligonucleotides and 
ribozymes. The thioaptamer may comprise a 3' OH group and may be composed of 
ribonucleotides or deoxyribonucleotides. The thioaptamer may be fully or imperfectly 
complementary to the target gene and the silencing can occur through repression of 
translation, mRNA cleavage or binding to a 3'UTR. The thioaptamers can comprise 
compositions with a carrier. 

Baracchini et al. teach antisense oligonucleotides that are targeted to and inhibit 
multi-drug resistance associated protein. These antisense oligonucleotides are 8-30 
nucleotides in length, are comprised of RNA or DNA, are targeted to numerous regions 
of the target gene, including the 3'UTR and are provided as compositions comprising a 
carrier (see claims 1 and 4-6 and columns 6-7). At column 3, lines 32-34 Baracchini et 
al. disclose that antisense oligonucleotides do not have to be 100% complementary to 
the target gene. It is known in the art that antisense inhibition occurs through an RNase 
H mechanism that cleaves mRNA and prevents translation of the mRNA into protein. 
Baracchini et al. teach at column 6 that antisense oligonucleotides can contain 
phosphorothioate linkages but do not explicitly teach incorporation of phosphorothioates 
at at least two ribonucleotide positions and at non-adjacent deoxynucleotide positions. 

It was well known to those of ordinary skill in the art at the time the invention was 
made that nucleic acids can be easily substituted with phosphorothioate or 
phosphorodithioate linkages and that such substitutions provide nuclease resistance. 
Metelev et al. exemplify this concept at columns 4-5, teaching oligonucleotides that may 
comprise either phosphorothioate or phosphorodithioate linkages. Metelev et al. further 
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teach that optimization of variables in an oligonucleotide such as size and number and 
type of modified nucleotides is routine, teaching that, 

"The ability to vary the numbers and positions of phosphorothioate and/or phosphorodithioate 
internucleotide linkages, deoxyribonucleotides, and ribonucleotides or 2'-substituted 
ribonucleotides allows the investigator to examine in detail how each of these variables affects 
the parameters of nuclease resistance, duplex stability and RNase H activation. The ability to 
vary the size of the oligonucleotide allows examination of yet another parameter." 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce the antisense oligonucleotides taught by Baracchini et 
al. with both RNA and DNA nucleotides and to substitute phosphorothioate linkages at 
two ribonucleotides and at non-adjacent deoxynucleotide positions. One would be 
motivated to produce the antisense oligonucleotides of Baracchini with both RNA and 
DNA nucleotides because Baracchini et al. teach that antisense oligonucleotides can 
comprise these nucleotides. Based on the teachings of Metelev et al. that varying the 
number and positions of substituted nucleotides such as phosphorothioates allows 
detailed examination of the effect of such variations, one of ordinary skill in the art would 
recognize the inclusion of two modified ribonucleotides and non-adjacent 
deoxynucleotides to be a matter of design choice and routine optimization made in 
order to produce an oligonucleotide having the best combination of properties for a 
desired application. 

Thus, the invention of claims 1-4, 6, 8, 9, 15-17 and 37 would have been 
obvious, as a whole, at the time the invention was made. 
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Claims 1-4, 6, 7, 9 and 14-16 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Agrawal et al. (WO 94/01550) in view of Metelev et al. (US 
5,652,355). 

The claimed invention is directed to isolated thioaptamers 15-25 nucleotides in 
length that mediate gene silencing and comprise one or more ribonucleotide 
monophosphates, which are the equivalent of a phosphorothioate linkage, and further 
comprise deoxynucleotide phosphorothioates at non-adjacent positions. In specific 
embodiments the thioaptamer comprises a 3' OH group and may be composed of 
ribonucleotides or deoxyribonucleotides. The thioaptamer can silence a gene can occur 
through mRNA cleavage. 

Agrawal et al. teach self-stabilized oligonucleotides comprising a target 
hybridizing region and a self-complementary region. On pages 15-16 Agrawal et al. 
disclose the oligonucleotide is a single nucleic acid strand that forms a double stranded 
structure and the self-complementary region of the oligonucleotide is fully 
complementary to the hybridizing region to form a duplex. On page 8 Agrawal et al. 
disclose that the self-stabilized oligonucleotides are composed of ribonucleotides, 
deoxynucleotides and/or modified nucleotides. On pages 17, line 27 through page 18 
Agrawal et al. disclose that the self-stabilized oligonucleotides can be administered to 
the cells of an animal to inhibit gene expression in the animals, which requires 
formulation with a pharmaceutically acceptable carrier. At page 14 Agrawal et al. 
disclose that the oligonucleotide can comprises phosphorothioate linkages but do not 
explicitly teach incorporation of phosphorothioates at at least two ribonucleotide 
positions and at non-adjacent deoxynucleotide positions. 
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It was well known to those of ordinary skill in the art at the time the invention was 

made that nucleic acids can be easily substituted with phosphorothioate or 

phosphorodithioate linkages and that such substitutions provide nuclease resistance. 

Metelev et al. exemplify this concept at columns 4-5, teaching oligonucleotides that may 

comprise either phosphorothioate or phosphorodithioate linkages. Metelev et al. further 

teach that optimization of variables in an oligonucleotide such as size and number and 

type of modified nucleotides is routine, teaching that, 

"The ability to vary the numbers and positions of phosphorothioate and/or phosphorodithioate 
internucleotide linkages, deoxyribonucleotides, and ribonucleotides or 2'-substituted 
ribonucleotides allows the investigator to examine in detail how each of these variables affects 
the parameters of nuclease resistance, duplex stability and RNase H activation. The ability to 
vary the size of the oligonucleotide allows examination of yet another parameter." 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce the self-stabilized antisense oligonucleotides taught by 
Agrawal et al. with both RNA and DNA nucleotides and to substitute phosphorothioate 
linkages at two ribonucleotides and at non-adjacent deoxynucleotide positions. One 
would be motivated to produce the oligonucleotides of Agrawal et al. with both RNA and 
DNA nucleotides because Agrawal et al. teach that their oligonucleotides can comprise 
these nucleotides. Based on the teachings of Metelev et al. that varying the number 
and positions of substituted nucleotides such as phosphorothioates allows detailed 
examination of the effect of such variations, one of ordinary skill in the art would 
recognize the inclusion of two modified ribonucleotides and non-adjacent 
deoxynucleotides to be a matter of design choice and routine optimization made in 
order to produce an oligonucleotide having the best combination of properties for a 
desired application. 
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Thus, the invention of claims 1-4, 6, 7, 9, 14-16 and 37 would have been 
obvious, as a whole, at the time the invention was made. 

Claims 1, 7, 10-12 and 37 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fosnaugh et al. (US 2003/0143732) in view of Metelev et al. (US 
5,652,355). 

The claimed invention is directed to isolated thioaptamers 15-25 nucleotides in 
length that mediate gene silencing and comprise one or more ribonucleotide 
monophosphates, which are the equivalent of a phosphorothioate linkage, and further 
comprise deoxynucleotide phosphorothioates at non-adjacent positions. In specific 
embodiments the thioaptamer comprises a double stranded RNA fully complementary 
to a target that silences the gene by mRNA cleavage, is part of a RISC complex, is 
produced by a DICER complex or is a siRNA. 

Fosnaugh et al. teach that siRNAs are useful for a variety of therapeutic, 
diagnostic, agricultural, target validation, genomic discovery, genetic engineering and 
pharmacogenomic applications. Chemically-modified siRNAs are expected to improve 
various properties of siRNAs including increased in vivo nuclease resistance and/or 
improved cellular uptake. Specific embodiments of siRNAs and chemically modified 
siRNAs are taught at pages 3-8. Fosnaugh et al. teach chemically modified siRNAs 
including phosphorothioate modified backbones and the inclusion of deoxynucleotides 
in overhangs and as terminal cap moieties. Fosnaugh et al. specifically teach the use of 
phosphorothioate modifications in siRNAs but do not explicitly teach incorporation of 



Application/Control Number: 10/758,488 Page 8 

Art Unit: 1635 

phosphorothioates at at least two ribonucleotide positions and at non-adjacent 

deoxynucleotide positions. 

It was well known to those of ordinary skill in the art at the time the invention was 

made that nucleic acids can be easily substituted with phosphorothioate or 

phosphorodithioate linkages and that such substitutions provide nuclease resistance. 

Metelev et al. exemplify this concept at columns 4-5, teaching oligonucleotides that may 

comprise either phosphorothioate or phosphorodithioate linkages. Metelev et al. further 

teach that optimization of variables in an oligonucleotide such as size and number and 

type of modified nucleotides is routine, teaching that, 

"The ability to vary the numbers and positions of phosphorothioate and/or phosphorodithioate 
internucleotide linkages, deoxyribonucleotides, and ribonucleotides or 2'-substituted 
ribonucleotides allows the investigator to examine in detail how each of these variables affects 
the parameters of nuclease resistance, duplex stability and RNase H activation. The ability to 
vary the size of the oligonucleotide allows examination of yet another parameter." 

While Metelev et al. discuss such optimization in terms of antisense 
oligonucleotides, those of ordinary skill in the art would recognize that such optimization 
could be performed on any nucleic acid. 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to produce the siRNAs taught by Fosnaugh et al. with both RNA 
and DNA nucleotides and to substitute phosphorothioate linkages at two ribonucleotides 
and at non-adjacent deoxynucleotide positions. One would be motivated to produce the 
siRNAs of Fosnaugh et al. with both RNA and DNA nucleotides because Fosnaugh et 
al. teach that siRNAs can comprise these nucleotides. Based on the teachings of 
Metelev et al. that varying the number and positions of substituted nucleotides such as 
phosphorothioates allows detailed examination of the effect of such variations, one of 
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ordinary skill in the art would recognize the inclusion of two modified ribonucleotides 
and non-adjacent deoxynucleotides to be a matter of design choice and routine 
optimization made in order to produce an oligonucleotide having the best combination of 
properties for a desired application. 

Thus, the invention of claims 1 , 7, 10-12 and 37 would have been obvious, as a 
whole, at the time the invention was made. 

Response to Arguments 

Applicants traverse each of the previously applied rejections by arguing the cited 
references do not teach all limitations of the claims. The rejections have been revised 
in view of the amendments to the claims. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tracy Vivlemore whose telephone number is 571-272- 
2914. The examiner can normally be reached on Mon-Fri 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, James (Doug) Schultz, can be reached on 571-272-0763. The central FAX 
Number is 571-273-8300. 

Patent applicants with problems or questions regarding electronic images that 
can be viewed in the Patent Application Information Retrieval system (PAIR) can now 
contact the USPTO's Patent Electronic Business Center (Patent EBC) for assistance. 
Representatives are available to answer your questions daily from 6 am to midnight 
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(EST). The toll free number is (866) 217-9197. When calling please have your 
application serial or patent number, the type of document you are having an image 
problem with, the number of pages and the specific nature of the problem. The Patent 
Electronic Business Center will notify applicants of the resolution of the problem within 
5-7 business days. Applicants can also check PAIR to confirm that the problem has 
been corrected. The USPTO's Patent Electronic Business Center is a complete service 
center supporting all patent business on the Internet. The USPTO's PAIR system 
provides Internet-based access to patent application status and history information. It 
also enables applicants to view the scanned images of their own application file 
folder(s) as well as general patent information available to the public. For more 
information about the PAIR system, see http://pair-direct.uspto.gov. 

For all other customer support, please call the USPTO Call Center (UCC) at 800- 
786-9199. 

Tracy Vivlemore 
Primary Examiner 
Art Unit 1635 

/Tracy Vivlemore/ 

Primary Examiner, Art Unit 1635 



